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In this issue…One of the challenges in representing biological complexity
is to develop models that help us to understand the
properties of the underlying biological systems and facilitate
further exploration. In their article Toward a Rosetta stone
for the stem cell genome: Stochastic gene expression,
network architecture, and external influences, Julianne
Halley, David Winkler, and Frank Burden review literature
relating to three types of factors known to influence stem
cell behaviour—stochastic gene expression, regulatory net-
work architecture, and the influence of external signals,
such as those emanating from the niche. Adequate under-
standing of each of these components, and how they
interact, will lead to a conceptual model of the stem cell
regulatory system that can be used to drive hypothesis
driven research and facilitate interpretation of experimen-
tal data.
Mass spectrometry-based proteomic techniques are
being applied with increasing frequency to analyze hESCs
as well as media conditioned by feeder cells, and have
generated proteome profiles that complement existing
microarray data. In their review, Proteomics and human
embryonic stem cells, Dennis Van Hoof and colleagues
discuss the different proteomic studies on hESCs and feeder
cells. In a meta-analysis, comparison of published data sets
distinguished 32 intracellular proteins and 16 plasma
membrane proteins that were present in multiple hESC
lines but not in differentiated cells, which were therefore
likely to include proteins important for hESCs. These
findings underscore the power of MS-based techniques to
identify novel proteins associated with hESCs by studying
these cells in an unbiased, discovery-oriented manner on a
proteome-wide scale.
Continuing with the proteomic theme, in their article
titled Identification of a membrane proteomic signature
for human embryonic stem cells independent of culture
conditions, Linda Harkness and her colleagues obtained
membrane proteomic signatures of hESC cultured on mouse
embryonic fibroblast (MEF) feeders and under MEF-free
culture conditions, in an attempt to define the phenotype
of hESCs. Their analyses identified 157 membrane associated
proteins, including 15 CD antigens and a number of surface1873-5061/$ – see front matter © 2008 Published by Elsevier B.V.
doi:10.1016/j.scr.2008.07.001marker molecules not previously observed in hESCs at a
proteome level.
The ability of bone marrow-derived cells to contribute to
liver regeneration has been an area of ongoing controversy.
In their study Bone marrow cells play only a very minor
role in chronic liver regeneration induced by a choline-
deficient, ethionine-supplemented diet, Joanne Tonkin
and colleagues used a CDE diet (which causes fatty liver) and
viral hepatitis as models of chronic injury to evaluate the
contribution of bone marrow cells to liver progenitors (oval
cells) in conditions that closely mimicked human liver
disease pathophysiology. They found that some bone
marrow-derived oval cells were observed in response to
the CDE diet and viral injury but represented a minor
fraction (0–1.6%) of the oval cell compartment, regardless
of injury severity. They concluded that during viral and
steatosis-induced liver disease the contribution of bone
marrow cells to hepatocytes was minimal and that the
majority of oval cells responding to this injury were sourced
from the liver.
With the goal of developing 3-dimensional biomaterial
scaffolds to present cues to direct the differentiation of
embryonic stem-cell-derived neural progenitors, Stephanie
Willerth, Allison Rader, and Shelly Sakiyama-Elbert present
the results of their work in an article titled The effect of
controlled growth factor delivery on embryonic stem cell
differentiation inside fibrin scaffolds. They report that
controlled delivery of NT-3 and PDGF simultaneously
increased the fraction of neural progenitors, neurons, and
oligodendrocytes while decreasing the fraction of astro-
cytes. Their results demonstrate that such a strategy could
be used to generate an engineered tissue for the potential
treatment of spinal cord injury and could be extended to
study differentiation in other tissues.
Finally, in a body of work represented as the cover art
for this issue, Craig Dorrell and co-workers have devel-
oped a novel panel of cell-surface markers for the
isolation and study of the major cell types of the human
pancreas. In their article Isolation of major pancreatic
cell types and long-term culture-initiating cells using
novel human surface markers, they demonstrate the use
156 Editorialof the antibodies individually or in combination to isolate
populations of α, β, exocrine, or duct cells from primary
human pancreas by FACS and to characterize the detailed
cell composition of human islet preparations. It is hoped
that these reagents will facilitate the analysis andisolation of pancreatic cell populations with potential for
cell therapy.
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